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(54) IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an imaging 
apparatus capable of obtaining color images with high 
sharpness by using an imaging optical system of short 
optical path length with simple configuration. 
SOLUTION: The apparatus comprises two or more 
openings 52a, 52b, 52c to take in lights from the outside 
through different position and an imaging element 120 
receiving respectively the lights captured from the 
openings 52a, 52b, 52c and having two or more imaging 
areas 53a, 53b, 53c to extract prescribed color 
components at every light from the outside gathered 
independently. 
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[0052] 

In the case where a lens unit 100a, representative wavelength 
530nm: r=-l. 006mm, a lens unit 100b, representative wavelength 
620nm: r=-0. 998mm, and a lens unit 100c, representative wavelength 
450nm: -1.018mm, in order to take a balance among differences of 
image magnification ratios at a higher positions, an ideal shape for both 
sharpness and image magnification is obtained by slightly adjusting 
height vertexes of the lens units 100a, 100b and 100c. Further, an 
aspheric plane is used for each lens unit so as to favorably correct the 
field curvature. The distortion of the image may be corrected in a later 
signal processing. Accordingly, by obtaining a basic G image signal by 
an object beam including a wavelength of green 555nm that is the 
highest visibility and an image signal by an object beam of red and blue, 
and by setting a different focal length to a unit wavelength in image 
formation mechanism and a same focal length to a representative 
wavelength of each spectrum distribution, a better chromatic 
aberration corrected single lens by synthesizing these image signals 
can be obtained. Each image formation mechanism is made up of one 
image so that there is an effect that the image formation mechanism 
can be thinned. Further, while a combination of two lenses of different 
light dispersion is generally required for the achromatization, there is 
an effect that the single lens structure can reduce the cost. 
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zmi. ^mcommxitB\^m<^ Y )mizm^ 
mm < &s . *#xi?mmttfm.'Lx^hw& 

mmmhtih £ k . 

[0058] ©sgfc^seoatrk, *m 

imvmvmizi ^xmz^wmmn v hyxh 

•cv^. z<oimii£<mt>tix^s>Xo£. wwmn 
<nmfrbmhjmmz£hmmmmfiwmi,zm 

TfcfrX'hl. 

[0059] EttfUfciS&'rfcMu (fijUiSdWCjaBZl 

^kBftm, 3fc^S»^K7-y^JifflJR (I8SI5 0 
^. ffl*»J£) 0 1 7 2^-^'*^ 1 7 4^-^'fcPU 
<&*.t>tlX\,^. 

[0060] ®9im»uyxi o ooftmmi o o 

e±X'h->X. mmai 10a, 110b, 110c 

<054a, 54b, 5 4 ct^Sft, aBM*Wfc*ft* 
©aiiSOilPl 10 a. 110b, 1 1 Oc<7)4M>fc 
-at, Si&^* { -tfat^SfiB{iSOI3Pl 10 a, 

nob, i ioc<7)®iz-&2itxbz>. -r%h*>. 
[0061] ga*»-^M7 < ji>?-itm&i/yx i o 
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s <r t a^rtrt-* s . „ i o v fcmmm&Mi 

[0 0 6 2] iiTUu 361*^^7^^-5 4 
a. 5 4 b, 54c£^l^X±{;:jfgj£U;#, #7 
*«±fcyRfcl/C, iti^yXl 0 0<D3tAStfflL 

[o o 6 3] hi i \$&&<m$L j *m rnwvh h . 

HfciiV>T«a (a) {±^>9^P03®ii^*{-S<7)J@ 
£\ H>H (b) tt«0BBa^>3ffiW**it^^KI(a&> 
»tTfiT§*Wfr&T** . ( a ) <0fcttC*f L ( b ) 

r-f Hf-r ^ a yxmxmzmfh ztizxi mm 
i o o 6 4 ] mz, muyxttmmmmmmmiz 

S^*.«Rtoj;5fc«»fWW«42. 24mmX 
1. 68mm-C*-3T. Zilhl±m!LZ®thZ. d-fcRj 

^"WMSHBil. 68mm-C$)S. ^^tSYC^SIH 
S&2 3 0T&, ttfMR^^I:jMMi^4^6Mkt 
TV>Sk<3iLTm^*yi£?T:). <S^8^«^2m 

•ffur, mi 2tzvtt£iizjmi'>xioocouyx 

S&lOOa, 10 0b, 1 0 0c<7)SPi$-l. 6 7 83 

5b, 55cii, fttn^Xl 00<7)3muyX&l 
0 0 a, 100b, 1 OOctcfcSiEcOAV-^-fl, 
AZ=1 . 68X («L-aS) 
«S=0. 26X10-5, AT=20 [' ] , 

s *>tc, mmuyxi o o sm&tfzx'cm&t* t 

LT«L=1. 2xi0-st-fi,fc % AZJiO. 000 
3 2 [mm] kW.&Ztl?>. ZttiZGmtmkRWm 

[0068] a^HM«^T*SG^i#:fi|{cW5Mb 
fc LT Bftftfe*** £ k , ftOBffiMi 1 . 6 8 X 2 T 
®HPI^ft»t>AZX2 = 0. 00063 

AX («L-0. 26X1 0" 5 ) 

[0070] mzmi Ltdm^yxi o ooKBsgflt 

&aL=l. 2X10-5J££ (5) »B8fiS3&»JiLT^ 

sot-, 

[ 0 0 7 1 ] jfcfc, 4M«*jUBM:(cJ:-&flffiH«) 
XttfcttSlfc, 0 a, 1 2 

0 b, 12 0cfr82(ci/2B*r6i-£iicj:»K 



®B5 6a, 5 6b, 5 6c«»® 
Wl20a. 120 b, 1 2 0c«gf^^f, 
LI, L2, L3tt*S*SR5 5a. 55b, 55c<7)i 
muyXl OO^AStffiliTO, 3feSf£tJ 
St^^U-VXggl 0 0a, 10 0b, lOOcliff 
T'fcSCDT*, #SfcI>£jIoT#A8fffi 1 0 0 e fcSttfc 

[0065] Z(Qk # , ftRSSftttaftttH 1 3(Cjjrf 
J:-?(Cl'>'XgSl 0 0 a, 100b, 100cfc|SI— O) 
HHT»JSSft.*jfc*> % G^ftfcRfcttfiUOSIffii, fe- 
et^ R«J*«tB!fe#c»^|SIH5ttl. 6 7 83mmT 
*4. Ur*<oT, Sftffitte>'f''fr|glHl. 68mmJ; 
Ot^F^<, diOHAYJiO: 00 1 7 mnrf 
1. 7umX%Z>. tfz. St1Si&gc9^GM;®£ 
^ttTBft*#^»S-#^| ( i; s MAYtt2#k' 
SrO, 3. 4xxmT**S. S^BfficO<f*(cJ±AiB!l^O 

«iaBB5fla*fflltt:vf^2«± "9 i>/Jv3ft*l«, Hffl 
IflW^^tfx S . mr^coj: 3 Kgflc&KR»? 1 
2 0OB^tr'/^-P{i2. &fxmXhh<r>X\ AY<2 
x Pi: 5:0, icoSSfoaSSIlcD^XWil^^rtg^ 

[0066] $&jc, am^i o<oa^-fctj;-5T*> 
«s, mi^yxioommmmau mm* 

ATfcf-4 fc, 1 Oli^mig$*JS«)T/h§V^ 

»fc, <ira^kftAZjia^pyx(owfcffi#^ 
*f<?)»r;<oit ur, sj: (4) TfWit*^**. 

[0067] 
XAT .-(4) 

[mm] fc&S. ClO^^Atfc< > :i:k:-ts. ^, 

^5co^iaKffiHi:o-4 0' tttitr, ^Kas2 

0* *^co«||ATtt2 0- r*VC, AZ 
X 2*«*e-y ^-0 1 / 2 i 0 Hffl_h[3] 
Stt=5rV\ HRt, Sfl^HfeS^i 2 0coglMg^St« 
SteO. 2 6xi0-5gg(0/Jx$v^ffl^i:S<r)-e, »^ 
1^>X1 0 OcOW56^|$aLS:^ ( 5 ) £Sf*rf J: 3 

izmt&mm&. 

[0069] 
X20<l/2-P -(5) 
ffl^S . 1 /2 SS^T^ L4ii{S«IS^«c£JB2 mCT 

[0072] ei 5 fc^ttj: 9 izGmm^mvmmm 

® 1 2 0 a K# LT RBflmj^iffld^MHRK 1 2 0 b i: 
BB«atf]ffloMffi«i£ i20c fcbkTO iofffit 
^r(6](c 1/2®^*-?^*^ txmwziix^z. 

[007 3] zmm-r^ut, mvyxioow 
yxm o o b k i o oc^i^yXgsio o ab^Lt 
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«jw=»&s z t x-mm lx i> . fiftsts^ 1 2 

0 <m&mti 1 2 0 b b 1 2 0 c £ttfi&£tt 1 2 0 a C 
[ 0 0 7 4 ] *C-f ^-ie^J^<7)5K^7 4 /t^-I^ljT 

mth^xn-^xy i )\,?-if.m?hh . bzb 

Wfctt D&tr J: 0 lzffim-2, b . *tiWtil&y4fi> 

-* ! mbitri,zmm%mm®z> z b vz-z % . t 
izif~> x . mimv»mttb ax ho^m-mt^m 

[ 0 0 7 5 ] <^{c. mmmiz^xwm-h . 
[oo76] m&azoimtimmri 2 o«. xaz 
umiz 180 oh^. ^a^i^-eft-efts 0 obso 

/BSfrC. -e<7)l5®Wi*fe (R) » life (G) , 
( B ) <r>3m&n^y 4iV?-mfe<mwmzWM. 

[0077] miuzm&o^ wmmtti 20 
2§5o oii. iabm. mftLte%mmm^<mmtz 

[0078] ffl«3!!M^2 0»i. R, G, B&?i?9fr 

0. R, G. Bco&g^Zmm^Y&ZV&Mi^ 
( R- Y ) . ( B— Y) £X&b*tl& YC^^ift: 



ox8oo Bis^aftfi-f-sjffiw-jse^aJiHRT* 

[008O] Ycwaig»2 3 0tt, mm^Y&zv 
feUft-fR-Y, b -Y*4&i-&m j zmm®m'h 
1 . mmm^Y h &&ifr&xmgmtt£® 

tmsLmx-mfcztix^z. mm^Yimmm 
^YHb®mg.m^Yi,z£i8.?&zbiz£-,xm 

[0081] RGBm&imm2 1 oommzmft 

[0082] A/D^S500^LTR, G, BfS 
^#{caj^$il3tRGB^{i. RGBM««SI 

ess 2 1 ort<o*w w<?y*igire-c*;ivwu»t 

[0083] RGBBft»lHft2 1 Ort^W«»0 

mizmti. 

[0084] RGB^mw%.<ry^^\iwmv>xio 

•t. 'jmo^mizx^zimxfrmmmwmmiE-f 
&tm®m£&Mmm^i,z^x?r 5 . *com>. mm 

y-**7X'ctymizmiizb<ob%&. nmmtm 

lZ7r?tb& t )X'b&. 

[ 0 0 8 5 ] t-r % a^®««#T'j>i»affi^«i 20 

a*»6<0GB«if*. <fc£ ( 6 ) ~ ( 9 ) fcT«l"F 
[0086] 



[00 7 9] RGBB<£*£IIE8&2 10f±. A/D^g| 

0 0 z-ftLxmrnmrnTi 2 o*^stt5t 1 8 0 

G2i2j=Gij 

G2i(2j+l)=Gij • 1/2+GLG+1M/2 

G(2i+l)2j=Gij • l/2+G(i+l)j l/2 

G( 2 i+1) ( 2 j+1) = Gi j 1/4+Gi (j+1) 1/4 

+ G(i+l)jl/4+G(i+l)0+l)l/4 
ZtlizX 0. 01 6lC^tJ; d fc*h.-F*l4«DGH* 
*^ 1 6<i<7>GaS*^SiiT, m^l 2 0 a*> 
4>06 0 0 X 8 0 OHS^GH^fl-^* 4 12 0 0X16 

oowmizgmztih. 

[0087] <J:(C. ±^ ( 6 ) ~ ( 9 ) IZX^tbtiGM 

R2i2j = R(i-l)(j-l)V4+R(i-l)jl/4+Ri(j-l)l/4+Rijl/4 

-(10) 

R2i(2j+l) = R(i-l)jl/2+Rijl/2 -(11) 
R(2i+l)2j = Ri(j-l)l/2+Rijl/2 •••(12) 



... (6) 

- (7) 

- (8) 

... (9 ) 

&m^<7)Zii?tiv)&.mzi[fibLxm&m.® 1 2 0 b*> 

4>^RB^a*^<^ ( 1 0 ) ~ ( 1 3 ) {CTffllSISI» 

■rs. 

[0088] 
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R(2i+l)(2j+l) = Rij 

EBfc*-»TH*fc*>» « ( 1 3 ) *>J: 3 fcijWfttfEE 
flMj*(2Ul) (2j+l)#t6fc)UBl/0>£. 

[0089) ramt, rb St mmzmm® 120c 

B 2 i 2 j = B (i-l) (j-l) 1/4+ B (i-l)j -1/4+Bi (j-1) 1/4+ Bij 1/4 

•••(14) 

B2i(2j+l) = B(i-l)jl/2+Bijl/2 -(15) 
B(2i+l)2j=Bi(j-l) l/2+Bij l/2 - ( 16) 



- ( 1 3-) 

**&«>BB3R£-k5£ ( 6 ) — ( 9") fcT*fcfcGgfWi 
^O-t^fUOfflSfcW^LTJto* ( 1 4 ) - ( 1 7 ) 

[0090] 



B(2i+l)(2j+l) = Bij 
ULi.^)«St«tO. ©§6f|[&120a. 120b, 12 
0 c*^CD#6 0 0X80 0HSORGB@?#igflRn 
B«<50 1200X16000 H3M)RG Bfl^fcSgfcS 

[0091] YC5ramss2 3 0 rt^iswefi^^fe 
•t h&m^frbnimmm y h & goon* 

»«EWC**. <S^BIS<i#l6*[HlS5{i, R, G, B 
TOfeHJg&Ji, Kff »OR G B ft^*> feUfl^-R - 

y, B-Y*ajic^*4a»oaaniWTft*. 
[0092] is^if^3 oa y j** vwmmm^n 
milt .WLfk^-fiswm&mv&jit znoam 

mm 1 0 1 £*tr. J 9B»fcli, iE&X!!a@B3 0 

fc<WI"t*BEIBIWIig»*#tf. ffil§#3i®881±. 

fcffiiMUI^ 2 0 >K> <9 Y Cftf - £ 7 U— A»te 

&W 5 i-£:2&7ca3^J&. lEffi-f tfe J; tf; n 7 v yft^-ik 

[0093] n^jmmm 1 o»±. m&m^Yts^x/ 

felUl^R-Y, B-YSrvhU-y^x^LT^ti. 
JfRGB^t:^-fSIsllSX'J>5. 1 
0 fc J: oT^S*rtHi§ttS&qE 4 fcjfcfiSfu 

[0094] Ofi, jWWJW^ta»LT 

»«3RlO,.BiMB13R2 0 % Ei§Hifc*3 0**;h/F 

WT^^aiUT. mmm : =f-i20(omi. rgbm 

f6*8HI38&2 1 O^I&fK f2^aifiISS3 0 Ocoffi« 



- (17) 

4JSLTaj*t*^XTrAI|iJ«»4 0 0fc. £<^*r 
A$iJ«^4 0 O^JfflioTfcHfrtl&sSi^l 2 0 £SE» 

[ 0 0 9 5 ] <KC. ^H^Jfcj: sa^gS<DSi#5:Si 
[0096] *-$\ ^ yx<{ «/^5**Vtthk. 

-?4<75S9tfei$gijjU 3fc^§iiS. *4)^jS£.S 
X. V*J-X#f>6*ffTtt.. 

[ 0 0 9 7 ] i/ y -Xtf^y 6 £^£'ft#T-f s t „ 

£>ft£. iiifciO-; >y-X^y6^S*Tl¥T 
^tlSfc, Sf^tHHJSS4 1 OteS/*7SW$f»&4 0 

ofc-e-o&am-s^&as-fi,. -eonffc, bt>i?t#>% 

\£%ttfzm%$!m<?)M&Z94J>.*)*;>\-LX. 1*%?) 

mwm#im-f& t % mmmm4 2 oiz?j s >^fi 

^tfltlM-S. ^ixtiO. IH6[ilSS4 2 0{±*¥fcj: 
VSE^B^-t*^ tTSI3e$iXJt 1600X800 

[0098] mz-liiZi\t:Zti?ti<7)Wmi. 
Ms5 0 0 iCTJJfJgOlfy h^Or^'^^-f fc^S 
itT. H«3««1^2 OORGBHffi««10ffi2 1 OKJi 
ikmntit. RGB®ffiJ!SiiniS&2 10T-(i. 

CKfflES52 3 0fctt^-r5. 
[0099] YC^HI8S2 3 0 Ttt, fOS^»Sft 
•f ^BSStCT .RGB -eti-f 

aj*$ii^. PHKfc, {S^afi-^YLJi:. WWIftA 
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^tssffi-f-t ohy l - y Hmm-^tixmrnm^- y# 

-Y, B-Y***>TtteM-S. £Wj§*lfcfeg<3^R 
-Y. B— Y(4. ^n-fixn-^ • 

j&hGffi»ffiaiiiB3 o o {cfia&s^s . 
c o i o o ] Ycmm^vfiimmammm o 
on. ttiztKvm&m^Y a x v^mm^ r - y , b 
-Yzmfcm±mEffifr£izTEmtx. m&ixtv 
hew*. 

[ o i o i ] oiz^m^titzif±mmrznmmm 
*m>^w%m^frb*ix?twwm:WSE$-&%>iiiz 
(4. s*^>-9^fln r -ri»tsfmaiifiii?S4 1 otzx 
-ecos^eiaiUT. ^xxA#jm4ooc;fMjft^ 
dft^j: 9£g«iiB|ft3 o oa»$*i 

6. IBBStutlfiSJ!HIsiS|3 0 0{4s ^^U^ieU 

fega. mw.<ommmiR#?y%t'comiz£*)MiiR 

[0 10 2] (%2^HM9SS)miOHtHBIBi:». 
WHs yX^WMtWOffiUM*^ &-&fcSS2 og& 

[01 03] 02OJ4»^89OOBi}ffliatS.§. £ 
•f . m8 1 0(402 3fc^cf 4-3>5:4o<OfM!P8 
10a. 810b. 810c. 810d^L. C:c7)# 
**>£»»IH'>-X8 0 0<7tf£7JtM8 0 0 e £A8t Lit 
Mcftfci. W&U>X8 00040(01x^X^8 0 0 
a. 8 0 0b. 800c. 8 0 0 d*>f>ltJti LXMtm 

ism? 820 «oam®±fc4 icrMfrmmfcth . & 
oho fcftAS*ffi8 o o e &j;tmffimm?8 2 0 

XSOOt'WfeXltfflSOOeSr^ffitL/t**. 40« 

[0 104] 4o<0l'>X^8 0 0a. 80 0b. 8 0 
0 c . 80 0 d{4. W&UyX8 0 0 £*8tajffl*>£JL 
tcM2 2 tcijctJ: o £FW>J$ffigBlr#^. -T^BSB 
W46 7 0 nmJJl±cr)&ftl«{C-PV>-CffiV^33i*^^ 

ftT^L^ffi^8 0 0 f fc:l4383l5ttlR!W8lftSnTV^ 
S. 1-&;b*>. »^31Mi41i^^yX8OOfciK08 
lOiOfRO. 4ocoi^yXg58 0 0a. 800b. 8 

ooc. 8 o o d co-eix-f tittmmkx'hh . 

[ 0 1 0 5 ] 02 4l4HftSffi3H i 8 2 OOjEffi0T\ 
JE&£$ ft & 4 -3«)WWRCJtJ6S -frT 4 O<0j§&^®8 
20a. 820b. 820c. 8 2 0 d £ffiz.X\^$>. 
it&®$820a. 820b. 820c. 820dcD& 
$$tcOf-yf-#2. 8jumcOH*S-8 0 0X60 
0BIS>lJLT$'&2. 2 4mmXl. 6 8mm<5D^T 

-c . &iifiKgfl«rt&ti4^e% tmmmm 

t&lfrrrt&O. 3mm£-&vfC4. 7 8 mm X 3. 3 6 



mm. «flH»ffl«««ft^a3i2. 8 0mmfc$r 
S. 0fci3Vvt. 851a. 851b. 851c. 85 

1 d\tnmz®wmm$£fih4x-i;+r-'?)\'X'h 

£>. 4X-i*f-'7)l'85lL 851b. 85 1c. 

8 5 1 dff)Bmtmcomnbm^yx8 o ooitaj 
mmmnxzzx'&feztihFimx'i}*). 

-91V85 la. 85 1b. 85 1c. 85 1d£{2£ 

[0 10 6] 02OfcMoT. ^08 1Ota^byX 

8 0 0Ka***Ufe«*^VN-yf->^^CSSUfc»*8 5 2 
a. 85 2bt4»x>-X8 0 0CWfcAS*ffi80 0e± 

izBs&ztitzx&y < w-xb h.m\s>X8oo 

-852a. 852b. 852c. 852d#f£»9i!P 
810a. 810b. 810c. 8 1 0 d 

[0107] 3^7 -f 5 2 a fc 8 5 2 d!406 

U ^7^:?-8 5 2bJ4RTSU:±t;^€i£jS 

8 5 2c ttBTSLfc±fc«6*iW64W13S*W* 

hh. pyXgP800a. 800b. 800c. 800 
<UZ®&ZtlX^hftftm y b 7 -f ^^-OlfttfcO 
mt LX . 4 ^-^-^8 5 1 a fc 8 5 1 dteJ&fc 
2*m^tl#&{4ti£ttjfc8\ 4;<-i^--?;P8 5 

ihttzm^tix^hWsm^F^^. 

-7/1-8 5 1 c\iZ%^tlX\^WmimW&L%\Z 

[0108] QfMMa(78 2 04)4o<7)ja&fi 
«820a. 820b. 820c. 820d±fci>£fc 
3^7^;W^-853a. 853b. 853c. 853 

dwmzti. zhh<Dmmmmi>£t:m6iz* 

l1Zi><?)tmmX'hZ>. O^O. MI«8 2 0at8 

2 0 d«4igfe5l£ ( G) t» LT. ^S«^8 2 0 b«4# 
fe£(R) (C^LT. JS«^«82 0c{4fffeMS (B) 

[0109] %mm&m.%x^7 hju»m±mt& 
i&mmnttffimmcomtLxsj-t^ix&fcib. mtm 
&m®co&&i!chwm&i&( l z£ ixmmztiz . r>& 
m<n$nu8 1 o ^w^Ltiwmi^zmm.%. 

«8 2 0aT'3fe«^^il. W.*)<mU81 0b£®§ 
LJt!fe«:*(i±tSm^8 2 0bt'3t^g|§tl. 
*?<0SD8 10c £ffl$Lfc^ffcftl4±td§&^$8 2 

ocT3K«^$^. m<nmu8i od^a 

JS L^«Mf^(4^(dMM9»8 2 0 dXK'mmZti 
h . WffimS 2 0 a 8 2 0 d{4GB® 

t . Wtim®8 2 0b (4RB«^ . »«fi«8.2 0 c J4 
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[ o 1 1 o ] tmffim<r)tttmimm®8 2 

0afc820d#ffiitfcGH«ffi^fcfcTV**OT\ i 

[0111] mmwm2 o<4. mmam-82 00 

. Gftflcftti2-ooftftffitt8 2 0 at 8 2 0 d 

*4B*£1H £ t jft^CS h «fc a (Cfto T V *ft . 
[0112] £*>BK f^fi»ft#^^gge 

»8 20afc820d £ffl£fc±Tfe&fcl/2BSS1' 

6bfc»3¥&tjB»*. i/2Barf<5>tattiEsea 
[0113] zommi'h ui. awi^xs 0 o<oix 

>"Xg& 8 0 0 d £ P yXgfl 8 0 0 a (dtt t TflbWcfflfc 
£ J: T£» LT t, N ffiftftft*?- 8 2 0 OitSiii 
$8 2 0 d £»&®$8 2 0a fcWLTflfcWcflfcS-fr 

[0114] JMXfcMooi/yXtt*:*^ 
tt9¥MBB3& t T 4 o^flc^ffiHtffflttWfc^-ft 
t-ft . fri£c7)i 5 iZ$mmm*2 . 2 4 mm X 1 . 6 
8mm-C2>n>Ts Ztlt><05 *>2l-f~0\ig3&&t S 
*3fcl»l/CB»S*U £*>2ifiii$£>te0. 3mm 

SflH^O+'t^BBifS^foK 1 . 6 8 mm. ttSrfofc 

2. 54mm-C*6. SfcJl^SftS«tii*fc 
*|6jfcffiStS»«^8 2 0 a 1 8 2 0 d . fci . 
t&&m®8 2 0 b fc 8 2 0 c k&O . Cl^ffiSifiWii 

3. 0 4 5mm-CJ)^. 

[011 5.].tK*t"4 YC«yfflBB»2 3 OT'ti. 
^*6fc»ttfiMoW»#--*l/OV& tot 
HmZfio. S&^®8 2 0ai8 2 0dfc&gl,T. 

wsmumfc 2 mtzbzystbmm&mmigb n t 

3. 0 4 5 m m-&m.U±.£.&&th t tiiit. II 2 5 
IZTK-nolzW&VyXQQ 0c01^yX^8 0 0a. 8 
00dO@B£3. 0 4 2 0 mmtcf&g-r £ <I t fcfr 
t. 0{CfeV^Ep8 5 5a. 85 5d{i. W&WX 
8 0 0<9pyX&8 0 0a. 800dtJ:l,jE<7)A7- 
*^rt"6ISa»&*«S^. *©S8 56a. 856d(i 
ffi&ffi&Q 2 0a. 820dco^H^-tlB^-. L80 
1. L8 0 2{i«^8 5 5a. 8 5 5 d<0M3frC*> 

j§glx>-X8 0 0<7)3l£Altffi8 0 0 e Ji¥®. 3fcW 
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